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Foreword 



“A Lab is where you do science.” This is how a fourth-grade youngster 
responded to my question during a visit to his classroom. The teacher, an 
energetic and courageous person, had each of her equally energetic charges 
“doing science,” as one of the other youngsters explained. And, indeed, they 
were doing science: there were beans being grown in full and partial light, 
tadpoles in warm and cool places, and mice getting normal and calcium-free 
diets. The kids eagerly told me what they were doing and what they were 
trying to find out. They had log books on the bulletin board with data quite 
precisely recorded; reference literature was available, and even some reports 
on things they had already completed. For a portion of their school day, their 
classroom was even called, by them, a “lab.” 

Fervor, excitement, enthusiasm, interest — all the hoped for concomitants 
and outcomes of our educational endeavors, and all typically precluded by 
our pedagogical approaches. Nothing of what we do appears to be more 
effective in thwarting our real hopes than the laboratory which has become a 
place not to “do science,” as my young mentor so beautifully perceived and 
expressed it, but as a place to “undo science.” A beclouding drudgery for the 
besaddled instructor and a beguiling drag for the beleagured student. 

It is easy to take pot shots such as this and then run, but CUEBS has not 
employed that tactic as part of its overall strategy of trying to improve 
biological education. In fact, one of the first defined jobs of the Commission 
dealt with the laboratory. The task proved to be an exceedingly tough one 
because so very few truly innovative approaches were being tried in 
laboratory teaching in the early 1960s. Time, urging, probing, and ferreting 
finally demonstrated again the not uncommon happenstance of people in 
isolation independently generating similar ideas, in this case, an investigative 
approach to the laboratory. 

As the Table of Contents shows, this publication is documentation par 
excellence of a view I expressed in the foreword to CUEBS Publication 24 
(Preservice Preparation of College Biology Teachers ): “In reality, it is the 
whole, biological community that works with Commissioners and staff to 
bring improvement to biological education.” This is a compendium of 
contributions by those we were able to identify as trying to convert the 
laboratory into a vital part of the undergraduate program. To those people, 
and on behalf of teachers, students, and the Commission, appreciation and 
thanks are heartily conveyed. Various members of the CUEBS staff made 
significant contributions along the way, but the major kudos go to John 
Thornton who doggedly hounded and pounded to give the study a much 



iii 




needed comprehensiveness and to bring the job tQ completion. It is John who 
is responsible not only for collating and editing the various contributed 
sections, but for writing all those parts of the publication for which no author 
is specifically identified. Of particular merit is his thoughtful and provocative 
analysis of the components of investigation relative to teaching the processes 
of science (Chapter 12). 

Here then is a wealth of ideas and experience, successes and failures, costs 
and accountability. It is now up to the community at large to move, to put 
life blood into the laboratory, to make it a place “where you do science.” 

EDWARD J. KORMONDY 
Director ; CUEBS 
December 1971 
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PART I 

INVESTIGATION: 

ITS ROLE IN UNDERGRADUATE 
CURRICULA 



“Much of our educational system seems designed to discourage any attempt 
at finding things out for oneself; but makes learning things others have found 
out, or think they have, the major goal. It is certainly true that it is easier to 
teach a set of facts than it is to encourage an inquiring mind (which most 
children have to start with) to make its own discoveries. Once a student has 
learned that he can find things out for himself, though, bad pedagogy is 
probably only an irritant.” 



ANNE ROE 

The Making of a Scientist 

Dodd, Mead & Company, New York, 1953 



1. The Time for Laboratory Reform 



During summer thundershowers, we used to gather in the front yard and 
play a game with nature. The object of this pleasant pastime was to try to 
dam up all the small ditches and channels along which the rain flowed from 
the gutter outlets to the ditch along the road. Although we worked like 
beavers to rob the ditch of its water supply and at times thought we were 
making progress, in the end nature always won. Unlike competitive games, 
however, the purpose of this one was not so much to win as it was to try to 
win. As we sought to meet the challenge of one channel, others would 
develop and suddenly capture the water which we had temporarily brought 
under control. Rushing to the new torrents, we would gather whatever 
resources were available and construct new dams, only to discover that in the 
meantime the original structure had been permeated by water and was being 
washed away. 

Although the stakes are higher and the time span longer, the curriculum- 
building activities that occupy biologists’ time are similar to that pleasant 
childhood game. While eagerly creating ways of meeting one set of challenges, 
we temporarily forget to give the necessary attention to other needs. During 
the downpour of information after World War II, for example, it became 
apparent that the content of our curricula had not kept pace with new 
developments in the discipline. Our response — construction of Core Curricula. 
Although these curricula are not as complete and satisfactory as we would 
like and the continuing downpour threatens to undermine them, they 
sometimes give us the temporary feeling that we are making progress. 
Stepping back to view our handiwork, we suddenly discover that in our 
eagerness to identify and transmit the core knowledge we have neglected 
other important educational needs— conveying the process side of our 
discipline, fostering the ability of students to learn on their own, humanizing 
the delivery of educational services, and responding to the individual needs 
and talents of students. 

The consequences of this neglect are particularly apparent in the 
laboratory. Recently, a knowledgeable dean, pointing to the oversimplified 
colored charts which cover our laboratory walls, the gaudily stained slides, 
pressed plants and pickled animals which fill their cabinets and the 
superficial, cookbook-type exercises which are required of students, suggested 
that perhaps the instructional laboratories should be taken away from biology 
altogether. In his opinion, “A poor lab is worse than no lab.” This may be so, 
but biologists also have reason to believe that if properly used, the laboratory 
offers one of the best environments we have for meeting the educational 
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